Background: Whenever any patient presents with headache and slightly high total leukocytic counts, the pertinent question gets raised is either prompt lumbar puncture (LP) is indicated or not. Usually patients with bacterial meningitis characteristically exhibit fever, neck rigidity and deranged mental status or headache. In majority of cases the causes are non-infective. Whilst meningococcal meningitis has a distinctive non-blanching rash and is promptly diagnosable from the CSF. Our report describes disease presentation with merely one aspect of the triad for acute bacterial meningitis and it raises query regarding reliance on guidelines based on the triad.
CASE PRESENTATION
58 years old patient presented with headache and vomiting for 7 hours. The patient had sudden and severe frontal headache but without photpophobia. She did not smoke or drink alcohol. Examination revealed apyrexial patient and normal findings on examination. Signs of meningeal irritation were absent on presentation. Her only significant finding was raised TLC count of 13.5/mcl and CRP was 5 u/l. Virtually normal brain CT scan had ruled out Subarachnoid haemorrhage (SAH). Soon after her CT scan, her GCS was dropped to 10/15. CSF revealed a raised TLC count with 92% polymorphs and 8% lymphocytes. Gram positive diplococcic and red blood cells were present in all three CSF samples. Repeat brain CT scan ruled out SAH as a cause of the CSF blood.
The patient was intubated and mechanically ventilated for 4 daysstreptococci pneumoniae having been isolated on CSF culture with ceftriaxone 4 gm/d, prophylactic Enoxaparin, Omeprazole 40 mg/d for fourteen days whilst the patient was barrier nursed.
In the latter days of her stay, she was mildly cognitively impaired with mild right sided weakness. On MRI ( Fig. 1 ) focal encephalitis and minor cortical hemorrhage were described.
DISCUSSION
Meningitis is a clinical syndrome characterized by inflammation and infection of the meningeal membrane that encloses the brain and spinal cord. It typically presents with the triad of fever, neck stiffness and headache/altered mental state. 1 There are no cutaneous or other pathognomic features of pneumococcal meningitis and, as a result, the diagnosis of this pathogen is easily delayed or missed altogether.
In the case described here only one feature of the triad was present on admission. And there was a delay before an alteration in the level of consciousness alerted the urgency for LP. Whilst there was a mildly raised white cell count the only features indicative of possible meningitis were headache and some nausea and vomiting. There were no predisposing risks for meningitis such as pneumonia, sinusitis, endocarditis or skull fracture. 2, 3 The lack of key features of the meningitis triad at presentation posed the threat of failure to diagnose the meningitis promptly. It also risked failure to commence therapy early. In one study of 396 patients with atypical presentation of acute bacterial meningitis, those treated within 30 minutes of hospital arrival had a far better outcome than patients with an atypical presentation and complex history that delayed diagnosis. In a prospective study of 156 patients with pneumococcal meningitis, a delay in antimicrobial treatment of more than three hours after hospital admission was a strong and independent risk factor for mortality. Delayed therapy was a greater risk factor than even the presence of a penicillin-resistant strain or a higher disease severity. 4 Tunkel et al demonstrated that commencement of antibiotics after more than 3 hours of hospital stay leads to the highest mortality within 3 months. 5 Such delays contribute to the high mortality rates seen in adults (approximately 20-30%). 6, 7 In a retrospective study of 119 adults with bacterial meningitis, the most dramatic clinical predictor of death was the absence of fever at presentation. This finding, along with other "atypical features" (e.g. lack of headache or neck stiffness) was a significant contributor to the risk. 8 Our case highlights how physicians need to be wary of apyrexial patients presenting with severe headache, no signs of meningeal irritation, no altered consciousness, no confusion, no tachycardia or hypotension and normal CRP on presentation. It might be argued that the WCC of 13.5/mcl was a diagnostic clue of notable importance. However, WCCs of such a level are not uncommon as a presentation of multiple disorders.
The current guidelines propose that a diagnosis of meningitis should be based on the presence of the triad of fever, neck stiffness and headache/altered mental status. And yet 56% of patients with meningitis do not exhibit such a triad (absent of headache). 1 The CRP was normal in our case and was considered reassuring since it is thought to be of significant negative predictive value. 9 Its role in respect of the guidelines needs consideration since, being an acute phase reactant; it may not be elevated early in acute diseases such as pneumococcal meningitis.
In the case presented here a period of delay occurred before the LP was performed. If this had been of longer duration the outcome might have been fatal since the MRI showed evidence of likely brain tissue injury already having occurred? If the level of consciousness had not dropped the patient might well have been monitored overnight until more indicative features such as fever and neck stiffness were identified. Such a period of observation might be termed the Danger Period? Whilst in the current case it was relatively short, in other patients it may be prolonged and lethal. Periods of monitoring are typical in many 
MODELLING INVESTIGATION DECISION MAKING: ALPHA, BETA, GAMMA
For general internal medicine physicians managing cases that present at acute admission facilities, decisions pathways on how to investigate the cause of patients' symptoms require careful consideration. In the majority of cases basic investigations are performed such as haematology, renal profiles, blood glucose, radiology and electrocardiography according to standard protocols. Such investigational decision making might be described as Alpha Phase I. Based on the results a second set of investigations may be decided upon. This might be described as Alpha Phase II investigation and include CT, echocardiography, LP etc. In some cases, and in some units, these may be part of an Alpha Phase I protocolespecially for certain neurological conditions presenting overtly. Occasionally, after clinical assessment and evaluation of the key basic tests, question may arise as to whether an Alpha Phase II procedure such as an LP should be performed? That decision will often be based on clinical guidelines concerning the presumptive diagnosis. In the absence of a 'full house' triad such as that described for meningitis, conservative monitoring may be chosen. Such a 'holding' decision might be described as Beta. And if prolonged, it might be catastrophic.
In some cases, a decision to do an Alpha Phase I or II investigation such as a CT might be cancelled. Making such a 'cancel' decision might be described as Gamma and may have notable detrimental consequences for patients.
In the case of pneumococcal meningitis described here the Alpha Phase I tests only demonstrated a mildly elevated WCC. The clinical features of the case did not categorize the case as being one where an LP was urgently indicated. The admitting team were only alerted to the need for the Alpha Phase II test, (the LP), by the alteration in the patient's level of consciousness.
The period between the performance of the first brain CT and the change in mental state was relatively short in our case and so Beta was approximately 2 hours. If the level of consciousness had not changed there existed a risk that conservative monitoring would have occurred until further indication for the LP became apparent. With pneumococcal pneumonia infection present this could have been of major negative consequence from the patient's perspective and medic-legally from the admitting physicians' perspective.
Though it did not occur here, the performance of the LP was not prevented due to ankylosis of the spine etc. If such occurs, a Gamma situation will feature. And whereas in a case where there is a 'cancel' Gamma decision made and nothing is done investigationally or therapeutically, in an ankylosisforced Gamma decision blind commencement of therapy etc may well have to be entertained. This should be a feature of modern guidelines.
Beta equates to the duration indicated by Alpha II-Alpha I in respect of investigational decision making. Beta = Alpha II -Alpha I (minutes) It may not equate to the period before the commencement of therapy which might be delayed as laboratory results are awaited. However, the decision to commence antibiotic therapy should be taken once the key tests have been performed (blood culture, LP etc) and so the Beta investigation period and Beta therapy delay can be considered to be equivalent.
In the literature in respect of pneumococcal meningitis a Beta period re-therapy commencement of no more than 30 minutes is advised. For other conditions such as acute myocardial infarction, cerebrovascular accidents etc Beta periods prior to undertaking thrombolysis have been measured. In respect of potentially lethal infections the Beta period needs to be as short as possible.
Atypical presentations of meningitis are the difficult and yet these tend to be observed in certain groups such as the more elderly and individuals with renal and liver disease, diabetes, alcoholism and AIDS. 5
LIMITATIONS
The major limitations of our case report were: Inability to generalize our results, not possible to establish definitive relationship and our subjective perception may influence the case study.
CONCLUSIONS
A case of pneumococcal meningitis is presented where the clinical indicators of the disease were few. The diagnosis was made after an alteration in the level of consciousness occurred. The case highlights that by following guidelines a prolonged period of observation may occur. That such a delay in investigation, which might be described as Beta, can occur should be highlighted. And it should be emphasized that Alpha Phase II investigations be performed sooner rather than later once the possibility of pneumococcal meningitis is considered. This is particularly so when the case presents totally or partially atypically because atypical symptoms at presentation are well described to make the diagnosis difficult and to delay treatment. 10 To LP or not to LP, that is the question? In our case the fall in GCS was the trigger. If such had not occurred the diagnosis would have been delayed. It might be a policy that "All Acute Neurology is Strep Pneumoniae Meningitis until Proven Otherwise"?
